Abstract. Nests of Argentine ants, L. humile, were exposed to pairs of foraging patches of varying quality. These patches varied from never having food to having food for 4 h every day. After 15 days, colonies were allowed an added access to a new patch. The new patch, however, never contained food. The sampling behaviour of nests towards the initial patches and the new patch suggested that the nests were using a sampling rule based on maximizing net benefits of finding food minus the cost of sampling. The behaviour of the nests towards the new patch was also significantly affected by what the foraging workers had previouisly encountered in the foraging patches. The behaviour of the L. humile colonies is similar in pattern to what would result by Bayesian updating of expectations for success in novel foraging opportunities. These data are the first suggestions of such an ability in an insect.
Foraging animals face a complicated world in which food items are usually non-randomly distributed in both time and space. Maximizing foraging gain therefore requires recognizing better patches from poorer patches and allocating foraging effort across patches in a manner that will increase food encounter rates. For an animal to exploit most effectively a heterogeneous and changing environment requires sampling behaviour and the development of expectations about future encounters (Stephens & Krebs 1986 ). The value of information gained through sampling can depend on a number of factors such as the cost of gathering the information, resource scarcity and patchiness, and the level of reliability of the information in predicting the environment (Clark & Mangel 1984; Stephens 1989; Luttbeg 1996) . Among vertebrates, ample evidence suggests that individuals learn about their environments by sampling it, and then use that information to change their behaviour (e.g. Lima 1984; Valone & Brown 1989; Valone 1991 Valone , 1992 Krebs & Inman 1992) .
There is also evidence for such sampling and learning behaviour in social insects. Social insects collect and use information in a variety of contexts. Honey bees, Apis mellifera, are effective at scouting out new food sources up to 2000 m in distance from the hive (Seeley 1987). Ant foragers in Lasius pallitarsis communicate predation risk to their nestmates and use that information to maximize colony growth (Nonacs 1990; Nonacs & Dill 1990) . In Formica schaufussi, forager search patterns differ when responding to food sources that have different expected persistence times (Traniello et al. 1992; Fourcassié & Traniello 1994) . Foragers in F. aquilonia show site allegiance to places where they have been successful in the past (Cosens & Toussaint 1985) . In Camponotus compressus, colonies concentrate their foraging in richer patches and abandon poorer ones (Veena & Ganeshaiah 1991) . Bumblebees switch foraging preferences from constant to variable food sources based on information about colony needs (Cartar 1992) . Finally, colonies of several ant species learn their neighbours and respond differently to intrusions by neighbouring colonies compared to non-neighbours (Hö lldobler & Wilson 1977; Carlin & Johnston 1984; Gordon 1989) .
In ants there is further evidence that individual ants or colonies have memories and develop expectations about where and when to find food. Zakharov (1980) found evidence that, in F. rufa, specific ants 'observe' where food is located and
